Aging, reproduction, and the melatonin rhythm in the Siberian hamster.
The present study tested the hypothesis that responsiveness to melatonin, the presence of the melatonin rhythm in circulation, and parameters of the GnRH neuron system are sustained across the aging continuum in Siberian hamsters. Afternoon melatonin injections induced testicular atrophy in 42% of aged males compared with 100% of adult males. The proportion of aged males failing to respond to the melatonin injections was similar to the proportion that failed to undergo testicular regression upon exposure to short days. Exposure to short days induced testicular atrophy in juvenile and adult hamsters; however, regression was incomplete or absent in 43% of aged males. The nocturnal rise in melatonin was similar with regard to duration and peak amplitude, and appropriate with respect to photoperiod in 25-day-old juveniles, adult (5 months), and aged (17 months) hamsters. Neither advanced age nor timed melatonin treatments affected GnRH neuron numbers or distribution. Fertility was maintained in aged and adult males to a comparable extent with respect to latency to first litter and number of pups per litter; reproductive success was dramatically reduced in aged compared with adult females. Because melatonin rhythms accurately reflect day length information throughout the continuum from puberty to advanced age, the present evidence suggests that limitations in testis regression in response to short days or exogenous melatonin in a subset of aged males result from a reduced ability to respond to melatonin. In the wild, failure to undergo testicular regression in the presence of shortening day lengths may extend the breeding season of aged males.